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v Cross Sections

v Flux & Uncertainty

v Flux Measurement
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v Flux & Uncertainty
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The MINQOS Detector

V u CC Event

> 980ton Steel +
scintillator planes.

» Wavelength
shifting fibers +

» Long muon track.
» Some hadronic activity at the vertex.

NC Event

» Short hadronic shower.
» Wide transverse profile.
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v o Measurement
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Incorporating Hadron Productio
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v Flux & Uncertainty

v Flux Measurement

In situ Flux Variations

v o Measurement
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NuMI y Monitors
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NuMI Variable Energy Beam

Pions with
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> Hadrons diverge from the target » horns focus
hadrons along the beamline.
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NuMI Variable Beam Eners¢
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NuMI vy Flux

» Shape only measurement.

> Due to large uncertainty in
Muon Monitor Ionization Scale
flux requires normalization to

— Fluka05 MINOS data for Ev > 26GeV.

For reference only
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* Non-linearity

« Backgrounds
Bl » In situ measurement; accounts
e for real beamline conditions.

1 Monitor energy threshold. ”
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v Flux Measurement

v o Measurement

(@ Ve Inclusive Cross Sectio

» Detector Error:
> Hadronic Energy Scale

> Muon Energy Scale
> Fiducial Volume
> Event Selection
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Summary

> Over the past several years we have developed a technique to measure
neutrino cross sections using a measurement of the muon tlux.

> This technique desirable because it provides an in-situ measurement of the
flux which accounts for real beamline conditions.

> Agreement between Data and Monte Carlo is improved. The error bars do
reflect our best knowledge at this time and account for the uncertainty in
this first analysis.

> Have learned where there is room for improvement for a next generation
analysis.
» Understand Muon Monitor Ionization scale
* Analysis of Delta Ray beam test performed Fall 20009.
» Improved Monte Carlo which incorporates tertiary particle production.
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Nuclear Effects
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Introduction o Importance o Measurements v Flux NuMI Flux Measurement

NuMI Ve Flux

> Preliminary shape flux
measurement.

> Rate measurement is excluded
due to uncertainty in pC/u scale
e factor and backgrounds from §-
Preliminary | rays.

v,/GeVIn?/10°PQT

>In situ measurement; accounts
for real beamline conditions.

> Can measure v Cross-sections:

i o (E) 44
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Charge per |

Would like to know pCoul/muon pass
This is non-trivial for two reasons

— He gas is easily contamina
factor)

Taking (dE/ dx) for a
ionization per muon
expect appro

We have two
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+ O(1) Polynomial

O(2) Polynomial

== 0(3) Polynomial

O(4) Polynomial
— Fluka05




